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Detailed Report 

1 . Name of invention 

a manufacturing method for a stamper for a data recording medium 

2. Sphere of patent request 

1. It is regarding a manufacturing method for a stamper for a data recording 
medium which consists of the following process. A resist film applied to a glass substrate 
is used to form a fine detailed textured pattern on a glass master disk. This glass master 
disk is dry etched to make a father stamper. A resin substrate is applied to the father 
stamper and released to form a mother stamper. A conductive metal film is applied to the 
mother stamper by plating (plating?). The electroplated substrate and metal conductive 
film form the mother stamper which is used to make stampers. 

2. It is regarding the method in requested clause 1 which manufactures multiple 
stampers by fixing multiple father stampers on a fixture and manufacturing multiple 
mother stampers. 

3. Detailed explanation of the invention 

(technical field of this invention) 

This invention is regarding a manufacturing method for a stamper for a data 
recording medium used fro recording and retrieving information such as optical cards, 
optical disks, or compact disks. 

(prior art) 

In order to obtain a data recording medium where tracking grooves or information 
pits are formed on the data recording surface of a video disk or compact disk, etc. By 
using a stamper with a detailed etched pattern suitable for each data recording method, 
substrates for a data recording media have been manufactured by four methods which are 
roughly classified as (1) compression molding, (2) injection compression molding, (3) 
injection molding, and (4) photo polymer method (2P method). 

These manufacturing methods for stampers for a data recording media are 
described in Japan patent No. S 62-217422; Optronics [vol 7, No. 5, (1988), page 115 to 
120; "Manufacturing Techniques For An Optical Disk Stamper 7 ']; Electronics Materials 
[vol. 27, No. 27 (1988), page 5 1 to 57: "Manufacturing Process For An Optical Disk]. A 
representative a manufacturing method for a stamper for a data recording medium consists 
of the following process. 

First, photo resist is applied in a predetermined thickness on substrates such as 
glass using an application machine such as a spin coater. 

Next, a laser (for example) cutter is used to form a fine detailed pattern with 
tracking grooves of a desired depth or information pits is used to expose the photo resist. 
After a puddling phenomenon, a glass master disk with the desired detailed pattern is 
obtained. 
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A silver or nickel layer is applied to this glass master disk by nonelectrolysis nickel 
plating or spattering and the surface of the master is made electrically conductive. A layer 
of nickel is electroplated on top of that, and it is finished to a predetermined thickness. 
After the nickel layer is released from the glass master disk, a father stamper is obtained. 

Next, the photo resist attached to the surface of this father stamper is washed 
away, and a releasing treatment is done to the surface of father stamper using a bichromic 
acid solution. Then nickel plating is done to this father stamper after the release treatment 
to form a layer with the desired thickness. The nickel layer is removed from the father 
stamper to form a mother stamper. 

A stamper for making optical disks is obtained by nickel plating this mother 
stamper and releasing the nickel layer. 

Using a stamper obtained from these processes, a substrate for a data recording 
medium with a replication of the fine pattern on the glass master disk is manufactured. 

Also, as described in the manufacturing processes for optical magnetic disks in the 
issue of Electronic Materials cited above (1988), recent trials have focused on obtaining a 
better quality stamper by producing a better master disk with a fine detailed pattern of 
tracking grooves or information pits formed by dry etching. 

(problems that this invention tries to solve) 

However, in the former case, since a process such as father stamper -> mother 
stamper -» stamper all depends on the glass master disk, there are problems with the 
detailed pattern formed on the stamper. It is inferior in accuracy compared to the detailed 
pattern on the original glass master disk. 

Because of this, although nickel plating is supposed to be an inexpensive process 
which can mass produce highly accurate stampers inexpensively, since it is necessary to 
manufacture a predetermined number of father stampers. Generally nickel plating is done 
to the glass master disk and the father stamper obtained after releasing it is used as a 
stamper. 

The basic cause of deterioration is due to repeated copying as seen in the cycle of 
glass master disk -» as father stamper — » mother stamper -» stamper. 

For example, if three mother stampers are manufactured from a father stamper, 
and then three stampers are manufactured from each mother stamper, nine stampers can 
be obtained from one glass master disk. However, with the former stamper manufacturing 
method, when a mother stamper is manufactured from a father stamper, a release process 
is done to the father stamper. After that, nickel plating is done to the desired thickness, 
the nickel layer is released, and a mother stamper is obtained. 

This releasing process oxidizes the nickel surface layer using a bichromic acid 
solution. Because of this, a very thin porous oxidized film is formed on the surface layer. 
However, because of this releasing process, the detailed pattern on each of the three 
mother stampers obtained from father stamper deteriorates in accordance with the number 
of process cycles. Deterioration of the detailed pattern also occurs in the stampers 
obtained from the mother stamper with each process cycle. 

That is, there will be a big difference in the detailed pattern on the first stamper and 
the ninth stamper, even if they are manufactured by the same processes. Since nickel 
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layers are in close contact repeatedly, there is another problem with scratches in the 
detailed pattern. 

Recently, as stated in the former example, a method of manufacturing stampers by 
dry etching the glass master disk has been tried. However, there is difficulty in releasing 
the glass master disk and stamper. 

In the following, problems with the former examples above are going to be listed. 

(1) In a general manufacturing method for a nickel plated stamper, since deterioration 
occurs at every replication cycle, the father stamper which has less deterioration is used as 
a stamper. Because of that, an inexpensive stamper cannot be expected. 

(2) An inexpensive manufacturing method for a nickel plated stamper makes multiple 
copies, but deterioration is generated in the detailed pattern of the stamper. Because of 
that, there is not enough stability or reliability in stamper quality. 

(3) Since the former method requires repeated plating and releasing of nickel surfaces, * 
there is a problem with scratches in the detailed pattern of a data recording medium. 

(4) If a detailed pattern with deep tracking grooves or information pits is etched and a 
stamper is manufactured using a master disk with higher quality glass, releasing is difficult 
from the surface of the glass and scratches are produced. 

This invention was made considering the former manufacturing methods and 
techniques for a data recording medium above, and it offers a new manufacturing method 
for a stamper which does not cause deterioration of the detailed pattern which is produced 
by coping a stamper from the glass master disk. 

(steps for solution) 

This invention is regarding a manufacturing method for a stamper for a data 
recording medium which consists of forming a resist film on a glass substrate. The resist 
film is cut to form a fine detailed textured pattern on a glass master disk. The glass master 
disk is etched to make a father stamper. A substrate is formed on the father stamper and 
released to make a mother stamper. A conductive metal film is formed on the mother 
stamper, and a metal substrate is electroplated on top of this. The plated substrate and 
conductive film are released together from the mother stamper to make a stamper. In this 
invention, the process of manufacturing a mother stamper uses multiple father stampers on 
a fixture and makes multiple mother stampers from them. 

According to the method of this invention, since it does not require a bichromic 
acid release process, the process for forming a father stamper by dry etching the glass 
master disk can be simplified, and deterioration of detailed pattern can be controlled. 
Also, since the mother stamper is a resin substrate, releasing from the father stamper is 
relatively easy, and it is hard to scratch the surface. As a result, a stamper with excellent 
stability and durability of quality can be obtained easily. 

In the following, this invention is going to be explained more specifically using 

figures. 

Figure 1 shows the process order according to the method in this invention. The 
substrate used here can be a conventional glass substrate. The resist film formed on the 
substrate by spin coating can also be a conventional kind. Cutting can be done by laser 
cutting or tight bonding exposure to light. The resist pattern is made by forming a 
textured pattern and then developing it, and this is the glass master disk. 
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In manufacturing multiple mother stampers, for example, the father stamper can be 
fixed to a fixture such as a blue glass plate by epoxy based adhesive, etc. In this case, the 
fixture should be relieved by forming grooves beforehand considering the layer thickness 
of the father stamper and bonding materials. 

Figure 2 is shows the product of each process in the stamper manufacturing 
method for a stamper for a data recording medium in this invention. The upper part of 
this figure is a partially enlarged section. In the figure, 7 is a glass substrate such as blue 
glass plate, 5 is a resist pattern for forming the stamper, 1 is a glass master disk with a 
patterned resist layer on a glass substrate, 2 is a father stamper with a detailed pattern with 
a predetermined depth formed by dry etching the glass master disk, 3 is a mother stamper 
obtained by forming a resin substrate on the father stamper, and 4 is a stamper for a data 
recording medium which is obtained by making the mother stamper conductive and 
forming a substrate by plating. 

The glass master disk is next dry etched to form a texture pattern, and a fine 
detailed pattern such tracking grooves or information pits are formed, and a father stamper 
is manufactured. The surface of the father stamper will have some remaining photo resist. 
This can be removed by, for example, steps such as oxygen plasma or washing. 

The father stamper can be used alone, or multiple stampers can be fixed to an 
installing fixture for stampers. If multiple father stampers are placed on the fixture, the 
same number of mother stampers can be manufactured. This is more efficient. 

Next, a resin substrate is formed on the father stamper and released, and a mother 
stamper is manufactured. Materials that can be used for the substrate include UV curing 
resin, epoxy acrylate resin, urethane acrylate resin, polyester acrylate resin, PMMA resin, 
etc. It can be formed by the 2P (photo polymer) method, pouring molding method, etc. 

Next the mother stamper is made conductive by applying a nickel or silver film on 
the surface by sputtering, etc. Next, an electroplated layer with a predetermined thickness 
is formed on the conductive film. After it is released, a stamper is obtained. 

As shown in figure 2, in the method in this invention, a father stamper is 
manufactured from a glass master disk, not by a releasing process. Also, multiple mother 
stampers can be manufactured from one father stamper. Since resin materials are used for 
the mother stamper, the former releasing process using bichromic acid is unnecessary, and 
it can be released easily. As a result, the detailed pattern of the father stamper does not 
deteriorate. Even if multiple mother stampers are manufactured, the detailed pattern of 
the mother stamper will not deteriorate. A stamper is obtained from the mother stamper 
after the former release process, but since only one stamper is manufactured from each 
mother stamper, deterioration of the pattern will not be increased. 

Figure 3 explains a former manufacturing method for a stamper for a data 
recording medium. The upper section of the figure is a partially enlarged section. 

In the figure, 7 is a glass substrate such as blue glass plate, 5 is a resist pattern for 
forming the stamper, 1 is a glass master disk made by applying resist on the glass substrate 
and patterning it, 2 is a father stamper which can be obtained by making the glass master 
disk conductive and forming a substrate by plating and releasing it, 6 is a mother stamper 
obtained by releasing the father stamper and forming a substrate by electroplating and 
releasing it, 4 is a stamper for a data recording medium obtained by releasing it from the 
mother stamper and forming a substrate by electroplating and releasing it. 
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Compared to method of this invention shown in figure 2, the former method in 
figure 3 uses a release process in each manufacturing process of the father stamper, 
mother stamper, and stamper. Not only that, since multiple numbers of mother stampers 
are made from one father stamper, and multiple numbers of stampers are made from one 
mother stamper, deterioration of the detailed pattern is increased. 

Figure 4 shows an outline of each manufacturing process in the method of this 
invention. 

First, a resist pattern 5 for forming a stamper is formed on a glass substrate 7 
consisting of blue plate glass (A). Next, this is dry etched, and a detailed pattern with a 
predetermined depth is formed (B). By removing the remaining resist, a father stamper 2 
is obtained (C). Next, a mother stamper 3 is formed on the father stamper by forming a 
resin substrate (D). After that, the mother stamper 3 is released, and a conductive film 8 is 
formed on the released surface (E). Next, a plated layer is formed (F), and a stamper 4 fs 
obtained after releasing it. (G) 

Manufacturing multiple mother stampers is done as shown in figure 5. That is, the 
father stamper 2 obtained from figure 4(c) is fixed to an installing fixture 10 that holds 
multiple father stampers by a bonding layer 9(A). Next, a resin substrate 1 1 is formed on 
the multiple father stampers. (B) By releasing it, multiple mother stampers 1 1 are 
obtained. (C) Next, a conductive film 8 is applied to the release surface of the multiple 
mother stampers (D), and a plated layer 12' is formed on the mother stamper by plating 
(E). After releasing it, stampers 12 are obtained. (F) 

Figure 7 shows one example of a multiple father stamper that can be used in 
manufacturing multiple stampers. Its shape is not limited to only this example. 

Also, as shown in figure 5, the installing fixture should be relieved beforehand to 
make a flush surface considering the thickness of the bonding layer and father stamper. 
Various shapes such as (1) (same as figure 5), (B), (C) of figure 6, etc., can be used. That 
is, in (B), the father stampers for a data recording medium 2 are bonded in predetermined 
positions on the installing fixture 10 by an epoxy based adhesive, and the multiple father 
stamper shown in figure 7 is manufactured by bonding the cover 13 of the installing fixture 
for multiple stampers by epoxy based adhesive in order to make the resin forming surface 
flat. 

Also, in (C), projection parts are formed in predetermined positions on the 
installing fixture 10 for multiple stampers, and father stampers 2 for data recording media 
are fixed on the projections by using epoxy based adhesive, and the resin forming surface 
is a flat surface. By bonding the cover 13 of the installing fixture for multiple stampers 
using an epoxy based adhesive, multiple father stampers shown in figure 7 are 
manufactured. 

(examples of practice) 
example of practice 1 

A stamper was manufactured by the process in figure 1 and the manufacturing 
process for a stamper for a data recording medium in figure 4. First, resist film was 
formed on a blue plate glass substrate 7. The resist was Az 1300 4.6 CP (manufactured 
by Hext Japan) diluted as follows: resist/thinner = 1/2 wt. ratio. This dilated resist was 
applied to a glass substrate 7, and a resist film 1000 A thick was formed by spin coating at 
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3000 rpm. After that, using exposing devices such as laser cutting machines, tightly 
bonding exposing light device PLA (manufacture by Canon), a predetermined texture 
pattern (could be concentric circles, a spiral, or stripes; a spiral was chosen in this example 
of practice) was cut and developed to form a resist pattern 5, and a glass master disk was 
obtained. (Figure 4, process (A)) 

Next, this glass master disk was dry etched 1000 A, and a detailed spiral shaped 
guiding groove with 1.6 ^m pitch and 1000 A depth was formed, and a father stamper 2 
was obtained. (See figure 4 process (B)) Dry etching conditions were as follows: 

vacuum: 1 x 10" J Pa 
etching gas: Ar, CF4 ? C 2 F 6 
etching time: 5 min. 

Next, after the excess photo resist attached to the surface of this father stamper 2 
was removed using methods such as oxygen plasma or washing, a resin substrate 3 was 
formed. After it was released, a mother stamper was obtained. (See figure 4 process (D)) 

Also, the 2P (photo polymer) method was used to form this resin substrate. That 
is, epoxy acrylate based resin (product name: MRA-5000, manufactured by Mitsubishi 
Rayon) which cures by UV was applied on the father stamper 2. After the cover was 
placed on a glass substrate with 5 inch (j> diameter and 1.1 mm thickness, UV was applied 
from the glass substrate side. After it was released from the father stamper, mother 
stamper was obtained. 

Next, a conductive nickel film 1000 A thick 8 was formed on the 2P surface of the 
mother stamper 3 by sputtering. (See figure 4 process (E)) 

Also, nickel grooves 0. 1 mm x 0.3 mm were formed by nickel plating using the 
plating solution shown in the following. After it was released, the stamper for a data 
recording medium in this invention was manufactured. (See figure 4 process (F) and (G)) 

Composition of the plating solution: 
nickel sulfamate- tetrahydrate: 500g/l 



example of practice 2 

The 2P (photo polymer) method was used in the manufacturing method of a 
mother stamper in process (D) in the manufacturing process for a stamper for a data 
recording medium shown in figure 4. A resin substrate was produced. 

Epoxy acrylate resin (product name: MRA-5000, manufactured by Mitsubishi 
Rayon) which cures by UV was applied on top of a father stamper 2 with a spiral shaped 
guiding groove with 1.6 nm pitch and 1000 A depth. Using a PMMA or PC cover 5 
inches in diameter and 1.1 mm thick, UV was applied from the cover side. After it was 
released from the father stamper, a mother stamper was obtained. Following that, a 
stamper for a data recording medium was manufactured following the same processes in 
example of practice 1. 



P*(NH 2 S03)r4H20] 
nitric acid [H3BO3]: 
pit preventing agent 



35 to 38 g/1 
25 ml/1 
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example of practice 3 

Following the manufacturing method for a mother stamper in process (D) in figure 
4, a mother stamper was manufactured by pour molding method which used a resin 
monomer or pre polymer solution as a resin substrate. That is, a spacer was set up around 
the father stamper 2 with stripe-shaped guiding grooves with 12 jim pitch and 3000 A 
depth, and a cell was constructed. Next, prepolymer (liquid resin) with the following 
composition was poured into the cell. After curing for 10 hours at 120 C, it was released 
from the father stamper, and a mother stamper was obtained. Following that, a stamper for 
a data recording medium was manufactured following the same processes as in example of 
practice 1. 

methyl methacrylate 70 weight parts 

tarshalibutyl methacrylate 25 weight parts 

polyethylene glycol dimethacrylate 5 weight parts 

(molecular weight: 620) 

example of practice 4 

Using the father stamper in process (C) in figure 4, a multiple stamper was 
manufactured. This is going to be explained using the manufacturing process for multiple 
stampers in figure 5. First, a father stamper 2 is bonded to an installing fixture 10 for 
multiple stampers using epoxy based adhesive. The installing fixture 10 for multiple 
stampers was relieved to accommodate the thickness of the bonding layer 9 and father 
stamper 2. This construction is shown in figure 6 (A). 

The fixture was relieved in a circular shape using a diamond grinding stone. Next, 
following example of practice 2, epoxy acrylate resin (product name: MRA-5000, 
manufactured by Mitsubishi Rayon) which cures by UV was applied on top of the multiple 
father stampers shown in figure 7. Using a PMMA or PC cover 20 inches in diameter and 
3.5 mm thick, UV was applied from the cover side. After it was released from the father 
stamper, a multiple mother stamper 1 1 was obtained. 

Next, by forming alOOO A nickel film on the surface of the multiple mother 
stamper 1 1 by sputtering, a conductive film was formed. A nickel layer 0. 1 mm to 0.3 
mm thick was formed by nickel plating. After it was released, a multiple stamper 12 was 
obtained. 

(effects of this invention) 

As explained above, the manufacturing method for a stamper for a data recording 
medium in this invention reduced manufacturing time and increases quality of the data 
recording medium by manufacturing a mother stamper from a resin substrate using a father 
stamper which has tracking grooves or information pits by dry etching. Scratches are 
prevented and manufacturing time for the mother stamper is reduced. Also, by using the 
construction in this invention, a stamper for a data recording medium which has high 
stability and reliability in quality can be manufactured. 

If the manufacturing process for multiple mother stampers from resin substrates is 
used, multiple stampers can be manufactured. 
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By using these multiple stampers, it is possible to manufacture multiple substrates 
for a data recording media simultaneously. A great deal of improvement is attained in 
manufacturing efficiency, and manufacturing cost can be reduced. 

4. Simple explanation of figures 

Figure 1 is shows the process flow according to a manufacturing method for a 
stamper for a data recording medium of this invention; figure 2 shows a model of the 
process flow according to this invention, and the upper part of the figure is a section of the 
detailed pattern; figure 3 shows the former process flow, and the upper part is a section of 
the detailed pattern; figure 4 shows the manufacturing method for a stamper in this 
invention in order from (A) to (G); figure 5 is a process diagram for manufacturing a 
multiple stamper in order from (A) to (F); figure 6 shows a multiple father stamper 
according to this invention; figure 7 is a cross section of a multiple father stamper 
according to this invention. 
1 : glass master disk 
2: father stamper 

3: resin substrate (mother stamper) 

4: stamper for a data recording medium 

5: resist pattern 

6: mother stamper 

7: glass substrate 

8: electric conductive film 

9: bonding layer 

10: installing fixture for a multiple stamper 
1 1 : multiple mother stamper 
12: multiple stamper 

13 : cover for the installing fixture for a multiple stamper 
Applicant: Canon Inc. 

Assigned Representative: Tadashi Wakabayashi, Patent Attorney 
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figure 1 

1-4 is glass master process 

1-5 is the father stamper process 

6-7 and 6a-7a are mother stamper process 

8-10 and 8a -10a are stamper process 

1. substrate 



6. multiple mother stamper 6a. resin substrate formation 





7a. releasing 



9a. electroplating 



8a. sputtering 



10a. releasing 
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